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ABSTRACT 

For the past several decades, mountain quail populations throughout the 
Intermountain Region of the U.S. have been declining. As a consequence, 
managers have become concerned about the possibility of extirpation of  
remnant populations. However, because so few studies have been done on the 
species, information that would enable managers to develop effective 
management plans is unavailable. As a first step toward collecting more 
information on the species, managers have expressed a need for an economical 
and efficient means of surveying mountain quail. 

 
Mountain quail are a species of special concern. They exhibit secretive 

behavior, exist in low densities, and occur in isolated patches of dense cover in 
steep terrain. Therefore, a species-oriented calling survey, in targeted habitats, 
would be the most efficient way to begin gathering data on their presence. We 
determined that a modified calling survey, in which imitated calls are used to 
stimulate quail vocalizations, might be the most efficient survey method, as 
presentations designed to elicit responses might increase the likelihood that  
quail will be detected when present. The purpose of this study was to use the 
known presence of radio-collared mountain quail to determine the efficacy of  
such a calling survey, as well as determine optimum conditions and number of 
visits for such a survey. 

 
During May 1994, we conducted calling surveys in 5 areas in the Little 

Salmon River Canyon, in west-central Idaho. Surveys were conducted during 4 
time periods, using 2 calls, and 2 broadcasting methods. At least 1 radio- 
collared mountain quail was present in each area throughout the survey period. 
We found that more vocalizations were detected in the 2 earliest time periods 
(starting at sunrise or 1000), under mild weather conditions (no precipitation  
and little or no air movement). When surveys were done under these  
conditions, and routes were visited at least twice, the presence of mountain  
quail was detected in 4 of 4 draws. 

 
We believe that the survey recommendations presented here will be  

useful for detecting the presence of mountain quail in targeted areas, and that  
this type of survey is the most efficient method available in terms of time and  
labor costs. Results of these surveys may document the presence of mountain 
quail, establish the location of breeding range, yield information on cover type 
associations, and provide information on regional distribution. In addition,  
annual surveys could provide data on population trend and range expansion or 
contraction. Thus, mountain quail calling surveys can prove a valuable first  
step toward increasing our knowledge of the species' population dynamics and 
habitat requirements. 
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Figure 2.  Routes for mountain quail calling surveys, Little Salmon River  
Canyon, Idaho, 1994. 
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period 2. Excluding the fifth survey route and 2 survey visits shortened due to  

poor weather conditions, the average number of stations was 7, the mean  

linear distance covered per survey route was 1271 meters, and the mean  

elapsed time per survey visit was 147 minutes. Summary information on each 

survey route is contained in Tables 2 and 3. 

Initial Responses by Presentation Method:  Mountain quail have a  

large repertoire of vocalizations, but most of them only carry a few meters.  

The male's yelp, which peaks in frequency and intensity during the breeding 

season, can be heard up to 300 m away and may be the most easily-elicited  

call. We considered only initial responses of individuals as elicited  

vocalizations; that is, if a mountain quail began yelping in the listening interval 

following a CA presentation, and then continued yelping during the following 

station, we considered it to have responded only once, at the station where the 

initial response occurred. For the 133 opportunities (stations) there were 9  

initial responses, producing an overall detection rate at stations of 7%. When  

we analyzed responses in all draws by type of presentation, the CA  

presentation elicited the highest response rate, at 13% (5 responses to 40 

presentations), the CY presentation generated a response rate of 5% (2  

responses to 40 presentations), and the TY method elicited the fewest  

responses, at 3% (1 response to 36 presentations). One vocalization was  

detected at 1 of 17 IL opportunities, for a response rate of 6% (Table 4). 

Influence of Temperature, Wind and Precipitation:  Temperatures 

throughout all surveys were generally mild to warm. The lowest temperature 

recorded, at the starting point for Two Springs during time period 1, was 32°F;  

the highest temperature, at the beginning point for Indian Creek during time 
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Table 2. Summary of survey routes, mountain quail survey technique study, Little 
Salmon River Canyon, Idaho, 1994. 

Survey Route Date 
Julian 
Date 

Time 
Period 

Number of 
Collared 

Quail 
Present 

Number of 
Survey 
Stations 

Linear 
Distance 
Covered 
(meters) 

Time 
Elapsed

(minutes) 

Edge Orchard 05-10-94 130 1 6 8 1400 230 
 05-01-94 121 2 6 9 1600 190 
 05-19-94 139 3 3 6 1000 85 
 05-20-94a 140 4 6 5 800 100 

Two Springs 05-01-94 121 1 6 11 2000 200 
 05-16-94 136 2 5 8 1400 130 
 05-15-94a 135 3 1 4 600 80 
 05-02-94 122 4 6 9 1600 95 

Indian Creek 05-16-94 136 1 1 6 1000 130 
 05-02-94 122 2 1 7 1200 140 
 05-09-94 129 3 1 6 1000 130 
 05-07-94 127 4 1 6 1000 110 

Bowen Gulch 05-19-94 139 1 3 6 1000 140 
 05-09-94 129 2 3 7 1200 160 
 05-06-94 126 3 3 8 1400 145 
 05-19-94 139 4 3 6 1000 100 

Three Troughs 05-18-94 138 2 2 4 600 90 

 
a Route discontinued due to poor weather conditions 
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Table 3. Summary, by survey route, of time period, temperature, wind force, and 
precipitation, mountain quail survey technique study, Little Salmon River 
Canyon, Idaho, 1994. 

Temperature Wind Force Precipitation 

Survey Route 
Time 

Period Beg End Beg End Beg End 
Number of
Responses 

Number of 
Stations Percent 

Edge Orchard 1 40 81 0 1 0 0 2 9 22 
 2 67 70 1 1 0 0 1 10 10 
 3 63 65 2 4 0 1 0 7 -- 
 4 55 55 3 2 1 2 0 6 -- 

Two Springs 1 32 50 1 2 0 0 2 12 17 
 2 57 77 1 2 0 0 1 9 11 
 3 63 59 2 4 1 2 0 5 -- 
 4 70 62 2 2 0 0 0 10 -- 

Indian Creek 1 44 47 1 0 0 0 1 7 14 
 2 70 71 1 1 0 0 0 8 -- 
 3 88 -- 1 0 0 0 0 7 -- 
 4 75 -- 2 0 0 0 0 7 -- 

Bowen Gulch 1 45 53 1 0 0 0 0 7 -- 
 2 75 86 1 1 0 0 1 8 13 
 3 69 70 1 1 0 0 1 9 -- 
 4 57 56 2 1  0 0 7 -- 

Three Troughs 2 61 64 1 1 0 0 0 5 -- 

Summary        9 133 7 
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comparable with collared birds' movement to breeding range in 1992 and  

1993. In areas where the quail's winter range was in, or immediately adjacent  

to an area that supported a conifer/shrub cover type, the movement from  

winter range to breeding range was small. During the mild winter of 1993- 

1994, some quail remained on or near breeding range, and only made small 

additional movements to breeding range during late March and early April. 

However, past data on quail in this area shows that where winter range  

vegetation was predominantly mountain shrub or riparian tree/shrub cover  

types, the quail made larger moves up in elevation to breeding range, often  

moving through isolated corridors of vegetation supporting the riparian  

shrub/tree cover type. These quail's breeding territories are in riparian  

shrub/tree, mountain shrub, and conifer/shrub cover types. The riparian  

shrub/tree cover type identifies a site with woody vegetation that occurs under 

conditions of higher soil moisture and lower soil temperature than the  

surrounding or adjacent mountain shrub or grass/forb cover types. We do not  

use the term riparian to indicate the presence of free-flowing water during any  

or all parts of the year. In the Little Salmon River Canyon, drainages that  

contain free water for at least part of the year, as well as draws with no free- 

flowing water in them during any part of the year, may support the riparian 

shrub/tree cover type. Radio-collared mountain quail are often found in draws  

that have no free-flowing water, although they may have seeps and springs,  

and support vegetation that is associated with the cooler and moister soils  

found in bottoms and adjacent north-facing slopes. These species include  

aspen (Populus tremuloides), alder (Alnus spp.), willow (Salix spp.), red-osier 

dogwood (Cornus stolonifera), black hawthorn (Crataegus douglasii), and 

elderberry (Sambucus cerulea). 
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able to detect responses that may have been stimulated as a result of the 

presentation at the previous station. One way to do this is to number stations  

as well as the intervals between them; e.g., < 1, 1, < 2, 2, etc. To avoid  

double-counting, detections should be recorded once in the "initial" column  

when first heard; all subsequent vocalizations from the same bird should be 

recorded in the "repeat" column. Thus, all detected responses should be  

recorded in the appropriate row (station or interval) and column (initial or 

repeated). A suggested data form is included in Appendix C. 

Timing of Survey Period:  The yelp is the mountain quail vocalization that 

is most likely to be detected over long distances. Thus, calling surveys are most 

appropriately used during the breeding season, when males are more vocal and 

may be more likely to respond to a broadcast call. Intensity of yelping  

behavior, both spontaneous and stimulated, may vary over the breeding  

season. While males yelp year-round, both intensity and duration of yelping 

behavior seems to increase over the breeding season. Therefore, 1 crucial time 

restriction is at the beginning of the season. Very early in the season males  

yelp less often and less vigorously. In addition, surveys conducted in breeding 

range but run too early, before the birds have moved up from winter range,  

may yield no detections simply because the quail have not yet arrived. Later in  

the season males, particularly unmated males, may respond more readily and 

vigorously to imitated vocalizations, so it may be that the chance of detecting  

their presence later in the season is increased. However, at the end of the 

breeding season the majority of mountain quail will be involved in nest  

attendance and incubation and will probably be less vocal and will be much less 

visible; therefore, the likelihood of detecting their presence may decline. Thus,  

the optimum time frame for conducting calling surveys is the period between 
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